Gene therapy in the inner ear. Mechanisms and clinical implications.
The application of gene therapy to the inner ear is an emerging field of study. Most studies report the expression of marker genes (e.g., galactosidase) within the tissues of the cochlea. The first biologic response of an inner ear tissue (i.e., auditory neurons) to transduction by a gene therapy vector expressing a therapeutic gene (a herpes amplicon vector containing a BDNF gene) was observed in spiral explants obtained from early postnatal rat cochleae. This study was important because it demonstrated the feasibility of a gene augmentation approach to treat traumatized cochleae. Long-term expression of transduced or transfected genes in cochlear tissues have been obtained with adenovirus, adeno-associated virus, and herpes amplicon vectors. The herpes amplicon vector (i.e., HSVbdnflac) that evoked a biologic response in vitro has also been successfully used to support the survival of auditory neurons in vivo following loss of the auditory hair cells (i.e., loss of trophic factor). Gene therapy has been successfully applied to the cochlea of a laboratory animal, and future studies will define the types of vectors and therapeutic genes that will work best for the treatment of inner ear diseases in the clinic.